Effects of soy protein isolate on LEC rats, a model of Wilson disease: mechanisms underlying enhancement of liver cell damage.
Soy-protein isolate (SPI) enhances liver cell damage in Long-Evans rats with a cinnamon-like coat color (LEC rats), which have a defect in Atp7b, the Wilson disease gene. Animals administered an SPI-diet from an age of six weeks died significantly earlier than those administered a control-diet, AIN-93G, from severe liver cell damage associated with jaundice. Since the liver copper level was higher with the SPI-diet than the control-diet, one of the reasons for SPI-toxicity to LEC rats might be due to the higher uptake of copper into liver cells. In the present study, liver levels of glutathione, and liver and intestinal mRNA and protein levels were determined for metallothionein, MT-1 and MT-2. Furthermore, liver and intestinal mRNA expression for the high affinity copper transporter, Ctr1, was determined. None of the parameters showed any significant differences between the SPI-diet and control-diet groups, except for Ctr1 mRNA levels in the liver. It is thus suggested that SPI enhances liver cell copper uptake through induction of Ctr1 expression and this might be the mechanism underlying increased liver damage in LEC rats.